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be attributed to mere chance. Any reader, whether 
scientific or otherwise, who will study the book in this 
spirit, will, unless he has already specialised in 
anatomy, derive great benefit from the information 
which he will acquire on this particular branch of 
science. 


A TREATISE ON THE PROTOZOA. 

A Treatise on Zoology. Edited by Sir E. Ray Lan- 
kester, K.C.B., F.R.S. Part i., Introduction and 
Protozoa. First fascicle. Pp. xxii + 296. (London : 
A. and C. Black, 1909.) Price 15s. net. 

HE publication of the present volume completes 
the account of the Protozoa, the other sections 
of which were dealt with in the second fascicle, which 
appeared in 1903. An introductory chapter from the 
pen of the editor is followed by a series of separate 
treatises by various authors. To Prof. Hickson has 
fallen the task of dealing with a number of organisms, 
grouped into the class Proteomyxa, many of which 
have been seen only once and have been so imperfectly 
investigated that practically nothing is known of their 
nuclear condition. The author has given a systematic 
account of the organisms, which he has arranged into 
five groups. The structure and life-history of a few 
of the better-known forms, such as Plasmodiophora 
brassicae (the cause of “ finger and toes ” in turnips), 
are briefly considered. 

The section on Heliozoa has been written conjointly 
by the late Prof. Weldon and Prof. Hickson. A clear 
account is given of the structure, fission, and nuclear 
changes seen in these Protozoa, particular attention 
being devoted to the observations of Schaudinn and 
R. Hertwig on the nuclear phenomena presented by 
Actinosphaerium and Acanthocystis. The reproductive 
processes of the former organism are carefully con¬ 
sidered in view of the statement that self-fertilisation 
appears to be of normal occurrence, but the facts are 
capable of other interpretation, as is clearly shown in 
the discussion of the published observations. Mr. 
J. J. Lister has given an admirable account of the 
Mycetozoa, organisms which usually receive scant 
attention in courses of zoology, but which are here 
brought before the notice of teachers and students in 
a manner which compels attention to the interesting 
phenomena they present. 

The Lobosa are described by Prof. Hickson in an 
article which might well have been of greater length 
in order to permit the more detailed treatment of 
the life-histories of some of the organisms considered. 
The author has changed the spelling of the now well- 
known name Entamoeba to Endamoeba, but there is 
surely no warrant for such an alteration, which is 
to be greatly deprecated. 

Dr. Gamble’s clear and comprehensive account of 
the Radiolaria is deserving of high praise, especially 
for the prominence given to the biology and physiology 
of these organisms. Thaiassicolla is chosen as a type 1 
for description, following which the chief modifications 
in structure of the Radiolaria are considered. An 
account is given of the recent observations on somatic 
variation and on somatic and gametic dimorphism, 
while flotation, the central capsule, nuclear and repro- 
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ductive phenomena, the skeleton and its biological 
significance, subjects in regard to which the Radiolaria 
present special features of interest, are well treated. 
The author fully discusses the relation of the yellow 
cells to the organisms. He points out that, though 
nitrogenous excreta are formed in abundance, there is 
no accumulation in most Radiolaria of excretory sub¬ 
stances, the absence of which, it is suggested, is due 
to the action of the yellow cells, which, attracted to 
their host chemotactically, derive their nitrogen from 
the urea and uric acid which they find therein. 
Support is afforded to this view by the fact that masses 
of granules—the phasodellae—which are regarded as 
excretory by Borgert, do occur in quantity in the one 
division of the Radiolaria (the Phaeodaria) in which 
yellow cells are constantly absent. The yellow cells of 
Spumellaria and Nassellaria are bounded by a cell wall 
and leave their host on the death of the latter, but 
those of Acantharia have lost the power of inde¬ 
pendent existence; they have become assimilating 
granules and are transmitted from parent to offspring. 

Dr. Willey and Prof. Hickson have given a useful 
account of the Mastigophora. A little more extended 
reference to the characters and life-history (so far as 
it is known) of flagellates, such as Lamblia and 
Trichomonas, which are found in man and other 
animals, would have been helpful to many readers. 
Trichomonas intestinalis is mentioned as occurring in 
the intestine of mice; its occurrence in man is not 
referred to. The authors reject the genus Cerco- 
monas; they should have at least indicated to which 
genus the well-known species associated with man 
should be referred. In the description of Euglena we 
miss reference to Wager’s observations on the nature 
of the base of the flagellum. 

Dr. Woodcock’s section on the Haemoflagellata, 
which is a critical summary of the extensive literature 
of this subject, will be of great service to students of 
zoology and of medicine. The author strongly upholds 
the status of the kinetonucleus as a true nucleus homo¬ 
logous with the trophonucleus, the two being 
specialised for different functions; the kinetonucleus 
is not merely an extra-nuclear centrosome as held bv 
Moore and Breinl. The section on the life-history of 
trypanosomes presents a clear discussion of this 
difficult subject. The author announces (in a footnote, 
p. 239) that during the investigation of the haematozoa 
of the chaffinch he obtained unmistakable evidence 
that the trypanosome and halteridium of the chaffinch 
are ontogenetically connected, thus supporting the 
observations of Schaudinn on the corresponding 
organisms in the little owl. Dr. Woodcock gives a 
brief account of the “ Leishman-Donovan-Wright ” 
bodies, which he regards as intimately related to 
Piroplasma on account of their nuclear dimorphism 
and mode of fission. Attention is directed in this con¬ 
nection to the recent accumulation of evidence in 
favour of the flagellate affinities of Piroplasma. The 
author’s discussion of the nature of spirochsetes is too 
brief to give him the opportunit}' of dealing in an 
adequate manner with this vexed question, but he is 
evidently of the opinion that they are not Protozoa. 
The article concludes with a useful list of the known 
natural hosts of trypanosomes and allied forms. 
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A short appendix is added by Mr, J. J. Lister on 
Chlamydomyxa and Labyrinthula. He considers that 
the former is not allied to the Mycetozoa, but rather 
to the fresh-water forms with filose pseudopodia 
classed under the order Gromiidea, while Labyrinthula 
is regarded as a colonial organism the units of which 
remain in connection by means of their pseudopodia. 
Both organisms may be regarded as related in one 
direction to the outlying members of the Gromiidea 
and in the other to the Heliozoa and Proteomyxa. In 
a final appendix there is a brief notice of the Xeno- 
phyophoridae, which were formerly regarded as 
sponges, but which, through the labours of F. E. 
Schultze, are shown to be more nearly related to the 
Foraminifera, to which subdivision they are now pro¬ 
visionally referred. 

Throughout the volume the systematic characters of 
each group and of its constituent orders and families 
are given, and each section concludes with a well- 
selected bibliography. This volume worthily upholds 
the high standard attained in its companion fascicle, 
with which it forms a comprehensive treatise on the 
Protozoa of outstanding excellence. 


THE TEACHING OF OPTICS. 

Cows de Physique conforms aux Programmes des 
Certificats et de I’Agregation de Physique. By 
Prof. H. Bouasse. Quatrieme Partie : Optique. 
Etude des Instruments. Pp. 420. (Paris: Ch. 
Delagrave.) Price 13 francs. 

ROF. BOUASSE has pronounced opinions on 
the subject of the teaching of optics, opinions 
which he is vigorous in defending—a defence which 
consists in a spirited attack on those who differ from 
his views—and in the application of which to the 
development of his subject he undoubtedly shows 
originality and independence of thought. Into the 
merits of his quarrel with the Sorbonne we have 
no inclination, nor is this the place, to enter; but 
his view's on the presentment of optical theory and 
on the relative value of the “ ray ” and “ curvature n 
methods touch on a question which has been dis¬ 
cussed a good deal of late in this country, and are 
in themselves well worthy of attention. 

The advocates of the “ curvature ” method of teach¬ 
ing optics proceed on the assumption that this method 
is based on a close representation of the actual 
physical phenomena, and that hence, if it can be 
applied in a simple manner to the deduction of the 
ordinary results of geometrical optics, it must neces¬ 
sarily and from the nature of the case have an 
advantage over any more artificial method. The 
curvature method undoubtedly has advantages, but 
they do not rest on the assumption thus made. The 
ray and curvature methods are alike based on an 
ideal representation of certain characteristics of the 
phenomena, and the proposition that the latter mode 
of representation has a greater physical significance 
than the former at least admits of argument. But 
whatever opinion may be held on this point, it will 
hardly be urged that the ray method, or an equiva¬ 
lent procedure, can be dispensed with in the handling 
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of many not particularly advanced optical problems, 
and the view that it is desirable to limit the student 
to the one method of attack seems to be founded 
on a higher estimate than usual of his average 
stupidity. We learn through Prof. Bouasse that there 
exists at the Sorbonne a course of geometrical optics 
in which “ rays of light ” are not so much as 
mentioned. We can but trust that his information 
is incorrect. 

The author himself urges strongly, whether from 
the physical or the purely ideal aspect, the importance 
of the ray in optical theory. He points out that the 
wave surface is defined by Fermat’s principle of 
least distance independently of any theory as to 
the propagation of light; that the caustic, which is 
a locus of concentration of energy, has the immense 
advantage over the wave surface that it is directly 
determinable bv experiment, and that it is this which 
is first naturally met with; but especially he insists 
on the convenience and clearness of the ray theory 
as a first approximation in the representation of the 
phenomena. 

He is at some pains, too, to expose the inherent 
absurdity of the practice of avoiding, in optical and 
physical text-books, the use of such elementary 
mathematics as is really essential to the development 
of the subject. He points out that, so far as the 
use of certain mathematical functions is concerned, 
any person of average ability can readily make him¬ 
self acquainted with their definitions and elementary 
properties sufficiently, at the least, to be able to use 
intelligently tables of their values. As to the general 
knowdedge of mathematics required, he insists— 
with Prof. Perry—that it is the mathematicians who 
must mend their teaching, and that it is not the 
part of the physicist to attempt to make bricks with¬ 
out straw. His final plaint on this subject, 
“ Je perds mon temps; les mathematiciens sont 
pleins de bonne volontd pour satisfaire nos ddsirs, 
mais ils ne les comprennent pas,” is not, perhaps, 
altogether without application in Great Britain. 

The views of Prof. Bouasse above referred to are 
laid out at some length in the preface, and, apa: t 
from their intrinsic interest, are pertinent to the 
present notice as indicating two main features of 
the book—adherence to the ray theory as the founda¬ 
tion of the earlier chapters on geometrical optics, and 
the use of rather more mathematics than is perhaps 
usual, where necessary for concise expression, and in a 
form which, we think, will appeal to the intelligent 
student. 

The volume is one of a series of advanced physics 
text-books written to meet the requirements of the 
French public examinations. It suffers inevitably 
from many of the disadvantages of the examination 
text-book; it has, on the other hand, more than an 
average share of its merits. It is not a study of 
optical instruments, nor is it a text-book on practical 
optics; it deals with the theory of geometrical and 
physical optics so far as this is necessary as an aid 
to the study of optical instruments. Electro-optics 
is expressly reserved for another volume. On the 
other hand, many matters usually treated under the 
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